Branched-chain amino acids and arginine suppress MaFbx/atrogin-1 mRNA expression via mTOR pathway in C2C12 cell line.
The effect of amino acid on muscle protein degradation remains unclear. Recent studies have elucidated that proteolysis in catabolic conditions occurs through ubiquitin-proteasome proteolysis pathway and that muscle-specific ubiquitin ligases (atrogin-1 and MuRF1) play an important role in protein degradation. In the present study, we examined the direct effect of 5 mM amino acids (leucine, isoleucine, valine, glutamine and arginine) on atrogin-1 and MuRF1 levels in C2C12 muscle cells and the involved intracellular signal transduction pathway. Leucine, isoleucine and valine suppressed atrogin-1 and MuRF1 mRNA levels (approximately equal to 50%) at 6 and 24 h stimulations. Arginine showed a similar effect except at 24 h-treatment for atrogin-1 mRNA. However, glutamine failed to reduce atrogin-1 and MuRF1 mRNA levels. The inhibitory effect of leucine, isoleucine or arginine on atrogin-1 mRNA level was reversed by rapamycin, although wortmannin did not reverse the effect. PD98059 and HA89 reduced basal atrogin-1 level without influencing the inhibitory effects of those amino acids. The inhibitory effect of leucine, isoleucine or arginine on MuRF1 mRNA levels was not reversed by rapamycin. Taken together, these findings indicated that leucine, isoleucine and arginine decreased atrogin-1 mRNA levels via mTOR and that different pathways were involved in the effect of those amino acids on MuRF1 mRNA levels.